Introduction
============

The Patient Protection and Affordable Care Act (2010) and other recent federal health care legislation are bringing about substantial changes in how the US health care system provides treatment for substance use disorders (SUD) to those who need it.[@b1-sar-5-075] Mental health and/or SUD services benefits are expanding to include approximately 32 million formerly uninsured people.[@b2-sar-5-075] The Patient Protection and Affordable Care Act promotes the integration of a wide array of medical services, including behavioral health care, into patient-centered medical homes, health maintenance organizations, or accountable care organizations, which are typically affiliated with local health departments and/or community health centers.[@b3-sar-5-075] The Mental Health Parity and Addiction Equity Act (2008) mandates group health plans and insurers to offer health care benefits for SUD treatment services that are comparable with coverage for general medical and surgical care.[@b1-sar-5-075],[@b2-sar-5-075] Consequently, many health plans are expected to offer SUD prevention, early intervention, and treatment services in integrated treatment systems.[@b4-sar-5-075]--[@b6-sar-5-075] Taken together, these changes in the health care landscape are bringing SUD care into general medical settings and into better alignment with the management of other chronic illnesses.[@b4-sar-5-075]--[@b6-sar-5-075]

Another recently enacted piece of legislation, the Health Information Technology for Economic and Clinical Health Act (2009), is stimulating the adoption of electronic health record (EHR) systems and the meaningful use of fully certified health information technology.[@b7-sar-5-075] This legislative mandate has accelerated the development and implementation of interoperable EHR systems, which enable the free flow of patients' health-related information among various medical practices and facilities and the provision of coordinated, patient-centered comprehensive care.[@b8-sar-5-075]--[@b10-sar-5-075]

In summary, recently enacted legislation is effecting profound changes in how, where, and to whom SUD care is delivered.[@b1-sar-5-075]--[@b7-sar-5-075] The number of patients with unhealthy substance use behaviors or a SUD that can benefit from health care could increase more than ten-fold.[@b2-sar-5-075] The services available to them will expand from specialty SUD or mental health care facilities for treatment seekers to general medical settings. This expansion should facilitate the adoption of chronic care models for the management of substance use problems and the integration of these services into the mainstream of the health care system.[@b3-sar-5-075]--[@b5-sar-5-075],[@b11-sar-5-075]

Research to guide expanded SUD care in general medical settings
===============================================================

The unprecedented expansion of health care engagement and utilization by SUD patients calls for new research to guide evidence-based practices for SUD care in general medical settings. There are several key research gaps that need to be addressed; existing clinical research programs, such as the National Drug Abuse Treatment Clinical Trials Network (CTN) at the National Institute on Drug Abuse (NIDA), can serve an important role in this endeavor. The discussion that follows enumerates the research gaps and then suggests how the CTN can be reshaped to address changing patterns in SUD care and efficiently conduct research that can guide SUD treatment practice.

SUD detection and patient engagement in general medical settings
----------------------------------------------------------------

Engaging primary care providers to undertake routine or targeted SUD screening and assessment of their patients is the first critical step in integrating SUD care into general medical settings. Screening and assessment offer the promise of early detection of patients' unhealthy substance use, prompting measures to prevent progression to a fully developed addiction. Screening and assessment leading to appropriate and timely care may be of particular benefit to high-risk patient populations,[@b10-sar-5-075] including young adults and adolescents.[@b12-sar-5-075] For patients with co-occurring chronic conditions, identifying and addressing substance use problems may improve health care outcomes and quality of life.[@b6-sar-5-075],[@b11-sar-5-075],[@b13-sar-5-075] Research in this area can inform the reviews and practice recommendations of the US Preventive Services Task Force and, more generally, support health care providers' adoption of effective screening, assessment, and treatment methods. To establish the necessary evidence of effectiveness to guide the identification and management of SUDs in general medical settings, research to develop and evaluate the following is needed:[@b5-sar-5-075]

-   Validated, brief, and actionable SUD screening and assessment tools that are suitable for efficient and user-friendly administration in general medical settings

-   Evidence-based brief interventions for SUDs that can be efficiently integrated into the busy workflows of primary care settings and tailored to match the level of risk identified through the brief assessment tools

-   Evidence-based, sustainable, and scalable implementation methods to engage and train primary care providers to adopt effective screening and assessment tools and interventions in their practices

-   Practical approaches to effectively build linkage and referral techniques between primary care and SUD specialty care and leverage mobile technologies and telemedicine to enhance the reach of these techniques

-   Outcome measures, such as rates of hospital readmission and emergency department visits or measures of improvement or progression of co-occurring illnesses, that may be of particular relevance for patients and providers in general medical settings

-   Clinical quality measures to substantiate the research evidence and to facilitate policy development to promote the adoption of screening and assessment tools and treatment interventions in general medical settings.[@b5-sar-5-075]

Chronic care models for management of SUDs
------------------------------------------

SUDs are chronic, relapsing brain diseases,[@b14-sar-5-075] yet current treatment regimens for SUDs largely follow an acute disease care model.[@b4-sar-5-075] Research on SUD treatment has largely been focused on care provided in specialty care settings for a short duration or in an episodic fashion;[@b4-sar-5-075] there is a lack of research evidence to guide strategies for treating SUD patients under a chronic care model of disease management.[@b5-sar-5-075],[@b11-sar-5-075]

In order to fill this gap, the development of patient registries for SUDs that enroll participants from general medical settings and/or communities is needed.[@b5-sar-5-075],[@b15-sar-5-075]--[@b17-sar-5-075] With the widespread adoption of EHRs by clinical providers, patient registries that draw upon patients' personal EHR data will allow for comprehensive longitudinal data collection on the natural history of SUD progression, treatment utilization, and outcomes. Systematically collected longitudinal data may shed light on how, when, and why patients relapse and seek treatment. This information is essential to the task of devising effective chronic care algorithms to prevent drug use relapse, promote recovery, and maintain good health behaviors. Patient registry infrastructures may also be used as a platform for conducting clinical trials in SUDs, facilitating the accelerated recruitment of community residents into trials, streamlining of data collection and follow-up procedures, and evaluation of health status and health care utilization outcome measures.[@b5-sar-5-075],[@b14-sar-5-075] Trials that utilize registries in this way can achieve savings in both time and costs.[@b18-sar-5-075],[@b19-sar-5-075]

Care for patients with multiple chronic co-occurring conditions
---------------------------------------------------------------

It is estimated that one in four Americans, and more than half of those who are 65 years of age and older, suffer from more than one chronic medical condition.[@b20-sar-5-075],[@b21-sar-5-075] For many, one of these conditions is a SUD. There is a critical need to understand better how co-occurring conditions, such as major depression, diabetes, asthma, cancers, and cardiovascular disease, are related to the severity of SUD conditions and SUD treatment outcomes. Integrated health care systems, development of which is promoted by recent US federal health care legislation, provide natural settings and rationales for research to investigate these relationships and strategies for addressing them.

It has been well recognized that the randomized controlled trial is the gold standard for establishing evidence-based medical practices, but randomized controlled trials are often very costly, complex in design and execution, and slow to produce research results. Confronting these shortcomings, the US Institute of Medicine convened roundtable discussions with stakeholders, including patients, providers, and researchers with diverse perspectives and technical expertise, and recommended the development of a "continuously learning health care system" that integrates research and clinical practice.[@b22-sar-5-075] In a learning health care system, generation of practice knowledge is embedded in the core of the practice of medicine. The evidence generated is then a natural outgrowth of the health care delivery process and leads to continual improvement in care.[@b23-sar-5-075]

With the wide adoption of EHRs by health care providers, EHRs have the potential to become the primary vehicle for capturing clinical research data and are therefore a central element in the implementation of a learning health care system. Realizing this potential will require investments in the development of new technologies and methods for using EHRs in clinical research, a common data infrastructure to facilitate compilation and analysis of data from various sources, and new regulatory rules and policies to guide the proper use of clinical records for research purposes.[@b22-sar-5-075]

The learning health care system approach promotes the integration of research and practice and moves research into clinical practice settings; the engagement of providers and patients in all phases of the research cycle is critical. In such a model, clinical study results generated in the health care system can lead directly to changes in clinical practice and improved patient care. Progress towards this end will require a major transformation of the clinical research enterprise, encompassing its infrastructure, workforce, research settings, data collection and management methods, and study design and procedures.[@b21-sar-5-075],[@b22-sar-5-075]

Transforming the CTN
====================

NIDA's CTN is built upon collaboration between clinical researchers and treatment providers, and since its inception, the network has sought to design and conduct research that can directly inform SUD treatment practice. While the CTN has undertaken research projects on SUD care in general medical settings in the USA,[@b24-sar-5-075] to this point the network's efforts have primarily been focused on treatment provided in specialty care settings. In light of the accelerating integration of SUD care into the medical mainstream, and the consequent demand for research evidence to guide the delivery of SUD care in these contexts, the CTN must address the critical knowledge gaps outlined in the preceding sections of this commentary. To do so effectively and efficiently will require a considered reshaping of the CTN clinical research enterprise. The transformation will include modifications of the network's infrastructure to engage general medical providers as partners in research, the adoption of new research strategies, including point-of-care approaches,[@b25-sar-5-075] and the development of new methods and tools for SUD data collection and data sharing.

Expanding the network
---------------------

The CTN must expand its research infrastructure to engage general health care provider organizations, such as federally qualified health centers, accountable care organizations, patient-centered medical homes, and health maintenance organizations, and ideally practice-based research networks that are built upon such organizations.[@b16-sar-5-075] This infrastructure expansion is necessary to allow the CTN to efficiently engage stakeholders from general medical settings to be its research partners. If digitized SUD patient registries can be established in existing health care networks, then it should be possible to use the registries as a platform to conduct cost-efficient clinical trials, as experiences in other fields of medical research have demonstrated.[@b18-sar-5-075],[@b19-sar-5-075] Such randomized registry trials and, more generally, the expansion of SUD research from specialty care settings into general medical settings, will also broadly improve the external validity of clinical trial results and facilitate the adoption of new prevention and intervention practices by primary care providers.

One example of a practice-based research network is the PCORnet, the National Patient-Centered Clinical Research Network. The PCORnet, recently established by the US Patient-Centered Outcomes Research Institute, is a large, national network that supports clinical outcomes research efforts. Through PCORnet, the US Patient-Centered Outcomes Research Institute aims to foster a range of observational and experimental comparative effectiveness research endeavors by establishing a resource of clinical data gathered in "real-time" and in "real-world" settings.[@b26-sar-5-075] Collaborations between the CTN and established networks like PCORnet will allow for a synergy of resources and create opportunities for novel, pragmatic, and cost-effective SUD clinical research projects.

Developing new methods for data collection and data sharing
-----------------------------------------------------------

The use of digital data systems to integrate information across all aspects of health care and biomedical research has the potential to transform health care delivery and clinical research.[@b27-sar-5-075] As noted above, EHRs could become the principal vehicle for capturing clinical research data. This prospect entails both potential benefits and pitfalls. The promise of producing readily generalizable research results is one key advantage; EHR data from general medical settings identify a comprehensive demographic spectrum of patients, including patients with complex "real-world" arrays of co-occurring conditions. The very large number of patients that can be aggregated through EHRs will enable researchers to correlate genotypic data with clinical phenotypic data and accelerate "big data" analysis to inform personalized medical care. Moreover, the potential power of sharing large, interoperable databases for secondary data use cannot be overstated.[@b28-sar-5-075]

However, the utilization of EHRs in research poses several important challenges; first among them is the need to achieve wide acceptance of uniform data domains, vocabulary, standards, and interoperability. Several steps must be considered to enable the use of EHRs to facilitate SUD clinical research in particular. First, there is a need to integrate SUD measurements into EHRs and to encourage the routine collection of key SUD data as part of usual care in general medical settings.[@b9-sar-5-075] With this objective in mind, NIDA, through the CTN, is striving to develop common data elements of SUD domains for both EHRs and SUD research.[@b29-sar-5-075] This initiative aims to establish a basis (eg, screening and assessment items for substance use) for SUD care to be integrated into primary care practice and to facilitate the use of new EHR-based data resources in clinical research.[@b29-sar-5-075]

Patient privacy protections are also of critical importance for any research endeavor that seeks to use data drawn from clinical sources. Researchers and institutional review boards must ensure that appropriate procedures for informed consent and, for secondary uses of data, de-identification and data aggregation, are undertaken. In some circumstances, SUD clinical researchers must take into account the special privacy provisions afforded to SUD patient records by Title 42, Part 2, of the US Code of Federal Regulations.[@b15-sar-5-075]

Together with the formation and expansion of practice-based research networks, the wide adoption of health information technologies in clinical practice offers an opportunity to integrate clinical trials into clinical care delivery systems.[@b21-sar-5-075] The CTN, and the field of SUD clinical research in general, should continue to explore every means of taking up this opportunity to develop resources and infrastructures to support cost-efficient, pragmatic SUD trials, with the aim of accelerating the translation of effective practices from research into clinical care.

Conclusion
==========

Recent US federal health care legislation, including the Patient Protection and Affordable Care Act, Mental Health Parity and Addiction Equity Act, and Health Information Technology for Economic and Clinical Health Act, is spurring transformative changes in the provision of SUD care.[@b1-sar-5-075]--[@b7-sar-5-075] The expansion of health care insurance coverage and the augmentation of coverage mandates for SUD care are making treatment for SUDs and co-occurring conditions newly accessible to millions of patients and prompting the expansion of SUD screening, assessment, and treatment services into general medical settings.[@b2-sar-5-075],[@b5-sar-5-075] When the legislative vision is fully realized, patients presenting for primary care with multiple chronic co-occurring conditions, including SUDs, should expect to receive more integrated care, ideally coordinated within a chronic care or patient-centered medical home model.[@b1-sar-5-075],[@b5-sar-5-075],[@b6-sar-5-075] However, there is an urgent need for research evidence to guide the implementation of this new paradigm for SUD care.

To meet the challenge of filling the critical research gaps, the SUD clinical research community and, in particular, the NIDA CTN, should: expand clinical research infrastructures to include practice-based research networks in general medical settings; develop the "learning health care system" model for conducting practical trials[@b30-sar-5-075] and comparative effectiveness research;[@b31-sar-5-075] identify and evaluate feasible chronic care models for the treatment of SUDs and co-occurring conditions;[@b11-sar-5-075] and leverage modern health information technology, including EHRs, as new resources for data collection and data sharing.[@b5-sar-5-075],[@b8-sar-5-075]--[@b10-sar-5-075],[@b29-sar-5-075] These foundational steps should help to ensure that new models for mainstreamed, integrated SUD care can be built upon a sturdy base of research evidence.
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